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PRESERVING THE GREAT LAKES

Introduction

The purpose;of this monograph is to review the preseﬁt environ-
mental conditions of the Great Lakes and to assess the factors
contributing to present conditions. The monograph then éeeks to
assess the implications of these conditions and to determine the
success of programs designed to deal with problems in the Lakes.
Finally, the monbgraph presents illustrative institutibnal arrange-

ments which couid,contribute to preservation of the Lakes.

Physical Characteristics

The Great Lékesiconstitute the largest reservoir of fresh water
in the worldl/ and contain 40 percent of the surface water in the
United Stateé.> The water aréa of the Lakes is about 95,000 square
miles and the volume of water in the Lakes is 5,460 cubic miles, or
18 billion acre-feet.

The combined shoreline of the Great Lakes is roughly equal in
length to the combined shoreline of,the‘U;S. Atlanficvand'Pacific
coasts;g/ About 59 perceﬁt of the Great Lakes Bésin, l76,000 square
miles, is in'the United States and 41 ﬁercent in Canada.

The Great Lakes Basin contains about four percent of the total

land area of the United States and around 14 percent of the population.

1/ Goodsell, Leonard J., "The Great Lakes--Water Levels, Flooding

and Erosion," A statement before the Committee on Public Works,
House of Representatives, November 26, 1969, The Commission, Ann
Arbor, Michigan, mimeographed, p. 1.

'2y MacLaren, J.W., "New Requirements in Water Resources Planning on

the Great Lakes.'" Great Lakes Water Resources Conference, En-
gineering Institute of Canada and American Society of Civil
Engineers, Toronto, Canada, 1968, pp. 366-367.




All of Michigan and parts of Minnesota, Wisconsin, Illinois, Indiana,
Ohio, Pennsylvania, and New York lie within the Great Lakes Basin.

Lake Superiqr'has 31,800 square miles of water surface, making
it the largest of the Lakes. It contains slightly mdreAwater than
the other four Lakes combined; 53.8 percent of the total supply. The
second largest in volume, Lake Michigan, has 21.4 percent of the
total water volume and 22,400 square miles of water sﬁrface. Lake
Huron, the second largest of the Lakes in area,l/ has 15.6 percent of
the total volume of the Great Lakes' water and a surface of 23,000
square miles.

Erie, the shallowest of the Great Lakes, holds only 2.0 percent
of the total supply andvhaS'a surface of 9,900 square miles. Lake

Ontario is the smallest of the Lakes, with a surface of only 7,600

square miles and holds 7.2 percent of the total volume.

Multipurpose Use of the Great Lakes

Water Supp;yﬁ One of the important uses of fhe Lakes is aé-a
watef supply source for_industries and_mﬁnicipalities. ‘In 1966, for
instance, it was estimaﬁed that 28 millionlpéople were suppliedbby
water‘pumped.out ofvthe Great Lakes. 1In the preceding decade, 1956
to 1966,_the population of the region héd increased oﬁly 75 percent

but water consumption had increased by 600 percent for the same

1/ Great Lakes Basin Commission, "Water Quality and Pollution-Lake
Huron,'" Appendix No. 7, The Framework Study, The Commission,
Ann Arbor, Michigan, V. 3, p. 49, July 1971 (first draft).



period. Some 240 municipalities of various sizes draw on the Lakes
for their domeétic raw-water supplies. In addition, many industries,
some with their own intakes, depend upon the Lakes to supply their
water requireménts. Industrial pumpage is estimated at three times
the mun1c1pal withdrawal and the combined total averages about
16,000 million gallons per day.l/

Fishing:‘ The Lakes are an important source of both sport and
commercia; fishing. Lake Superior, because of its Low nutrient'
supplies, has béen less productive than the smaller Lake Erie.
Overall production from all the Lakes has malntalned a fairly con-
stant volume of about 100,000 tons annually,Z/ about half of that

amount representing the Lake Erie harvest. Species changes have

reduced significantly the amount of high—gfade fish in the annual

- catch. These changes have been caused by the combined effects of

quality degradation, poor management of native stocks, and the intro-
duction of parasites and competitors from the ocean environment}' In
response to these marine invaders, fish biologists have introduced

several varieties of salmon and trout which have begun to reproduce

successfully and are making the Great Lakes an important attraction

for the.spbrt angler.x

1/ Great Lakes Basin Commission and Great Lakes Panel of the

Committee on Multiple Use of the Coastal Zone, National
Council on Marine Resources and Engineering & Development.
Great Lakes Institutions, The Commission, Ann Arbor, Michigan,
1969, p. 1. 1In 1970, the Great Lakes Basin Commission's work
group on water supply reported withdrawals of 14,700 mgd for
the Great Lakes Region, with 90% of the withdrawals from the
Lake Michigan and Lake Erie Basins. '

2/ Machsh C.F. and Lawhead, H.F., Ibid., p. 38.



Navigation: The Great Lakes are used extensively as a water
highway that comnects producers to American and Canadianimarkets and
raw materials within the Basin and gilves the Midwest direct access to
overseas markets and materials. With the opening of the St. Lawrence
Seaway in 1959, a water route for ships was opened from the Atlantic
Ocean to Lake Superior, a distance of 2,300 miles. Ships with a
27-foot draft navigate the Lakes; ships with a length of 1,000 feet
aﬁd a beam of 105 feet can now travel the Upper Lakes. }n 1971, 53
million tons of cargo passed through the St. Lawrence Seﬁway and 93
million tons passed through the locks at Sault Ste. Marie. Grain
producers in the northern Plains, iron miners in Minnesota, Wiscon-
sin, and Michigan, and steelmakers in Illinois and Indiané are améng
the more important users of‘these navigation resources}}J About 50
percent of the Nation's steel is produced in the Great Lakes Basin.

Recreation: The beaches énd open waters of the Great Lakes and
the offshore islands have begn important:recréation resources for
the residents of the region and for tourists. Many state and local
parks, beaches, and private marinas along the shores of the Lakes
provide recréation for millions of local residents'aﬁd'tqurists.
Federal recreatioﬁ areas include Perry's Victory National Monument
in Ohio, Grand Portage National_Monument in Minnesota,; Isle Royale

National Park in Lake Superior, Indiana Dunes National Park on Lake

1/ MacNish, C.F. and Lawhead, H.F., ibid., p. 13.




Michigan, Pictured Rocks National Lakeshore in Michigan, Wisconsin's
Apostle Islands in Lake Superior, and Michigan's Sleeping Bear
Dunes National Park.

Power Production: The waters of the Great Lakes descend to the

Atlantic Ocean through a drop in elevation of about 600 feet. About
80 percent of that fall has been harnessed to produce hydroelectric

power. The huge reservoir of water in the Great Lakes assures a

- steady flow ﬁﬁiéh generates about 8,000,000 KW of eléctricity for the

Basin. ' The bulk of this power is generated at Niagara Falls and on
the St. Lawrence Riverf Because of the large Supply'of cold water
stbred in the Lakés, it is-looked to as an ideal location for the
siting of therﬁal,power plants which need large amounts of water for
cooling purposes. About 20;OO0,000'KW of fossil—fueled;power is
produced on the Lakes. Controversies in recent-years about the
effectsrof therﬁal discharges on biologic acti§ity'in'the Lakes have
made the electficity producers cautious about promoting new plant
sites oﬁ the shores of the Great Lakes; To méet ;hé objectioﬁs of
‘those who oppose thermgl discharges and to meet the state and.Federal
restrictions bn temperature chanéés iﬁ receiving waters, many of the

new planté sited on the Shores:ére being equipped with cooling towers

_ in place of the earlier flow—tﬁfough arrangements for cooling their

condensers. The high cost of this alternative is likely to stimulate
the power produéers_to continue to explore ways to utilize the vast,
unused cooling potential of the Lake waters in ways that will not'be_

damaging to the Lake ecology.



Waste Disposal: For the past fifty years or more, a major use

of the Great Lakes has been as a waste receptacle. Thousands of
homes, towns, cities, institutions, and industries have used and
continue to use the Lakes as a place to dispose of their liquid
wastes. It has been used, until recently, as an economical place to
dispose of solid wastes, as well, particularly the dredging spoil
from harbor maintenance work and the garbage and other refuse from
ships. In Minnesota, Reserve Mining operates a taconite processing
plant which dumps 67,000 tons of tailings into Lake Superior every
day. Many larée industries and municipalities do not discharge
directly into the Lakes but into‘tributaries and connecting channels
which carry the effluents’inﬁo the Lakes. Some effortsvaré being
made to change the types and quantities of pollutants that may be
diécharged into the Lakes but no serious programs at tﬁe Basin level
have been proposéd yet which would deny'the‘use of the Lakes as the
.repository of treated sewage effluents.

Mining: A considerable amount of mining goes on. in the Great
Lakes Basin Butblittle'mining has been done in the Lakes themselves.
0il and gas deposits in Lake Erie are a potentiél soutce of mining |
activity and gés is already being prOduced in Lake Erié from
deposits in Canadian waters. Nodules of manganese héve béen found
in the northern portion of Lake Michigan and there is evidence of
nickle and silver>deposits in Lake Superior between Isle Royale.and

the Minnesota shore. There is little doubt that conservationists




who are very concerned about maintaining the exceptional quality of
the water in Lake Superior would be strong in their opposition to
the mining of any mineral deposits in the bed of that Lake. The
presence of the deposits in the face of dwindling supplies and

rising prices for the minerals is, however, a spur to ore producers

to attempt to develop recovery techniques which will be acceptable

to the conservafion interests.

Other Uses: IOther important uses are made of the Great Lakes.
There is a potential use of the Lakes as a setting for aquaculturél
enterprises. The Lakes are used, in addition, as a 1aBorétory for

various kinds of experiments, research, and investigations designed

.tq expand our knowledge of the natural world and the aquatic environ-

ment.

Environmental Values of the Great Lakes

The environmental values of the Lakes can be better appreciated
if we assume that'everyone would continue to‘diécard ;nd spill any-
thing fhéy pleased in the Great Lakes or on their shores. One of the
first values thaf would be threafened would be bﬁr freédom to drink
the water frqmvthe Lakes. If would become very expensive to treat
the.watef to make it fit to consume, and it would also be necessary

to maintain a highly sophisticated surveillance system to monitor the

1/ '

‘quality of the water coming into the intakes. One of the environ-

1/ Dutton, C.S.,."Capabilities and Limitations in Engineering

Technology," Great Lakes Water Resources Conference, op. cit.,
p. 438.




mental values of the Lakes which we take for granted, then, is the
abundant suppiy of safe, clean, fresh water.

A second environmental value that might be endangered by a
laissez faire policy on the use of the Lakes is the climatiq con-
tribution. The Lakes have a moderating effect on temperature extremes.
If the Lakes were used indiscriminately as heat sinks to cool indus-~
trial equipment and machinery and to dispose of heated wastes, a
time might come when the Lakes would be warmer than they are now, at
least in their shallower areas.l/ It is impossible to ‘predict the
nature and scope of the climatic changes that might occu? in the
immediate vicinity of the Lakes. Gradually, as warming occurfed;
the existing weather regime of the Lakes wbuld be altered and thét
alteration could evidence itself in changes in thé Iength of seésons,
Aseverity of ﬁiﬁters, precipitation amounts and distribution (areally
and seasonally), amount and distribution of fog, Wi%d vélocitiés and
directions, and:seasoﬁal temperature variations.

Another gnvironmental4felated value that would be adversely
affected by ﬁnbridled.pollution of the Lakes is recreation. Boéting,
swimming, walking on the beaches, picnicking on ;he-shoreline, fiShing,
and'hunting on the lake shore would all diminish to a small fraction

“of the present levels of such activities. Beaches strewn with

refuse, water contaminated and unsightly, and harbors grown up and

choked with aquatic nuisance growths would repel rather than attract

1/ MaclLaren, J.W., Itid., p. 369. ' *



those in search of recreation. Property having ready physical or
visual access to the Lakes would lose 1ts value because of its
association with water that was offensive to see and unpleasant to
smell.

The more dgsirable species of fish and wildlife woﬁld all but
diéappear eventually in the face of unrestricted poliution of the
Great Lakes. The continued addition of large quantities of toxic
éubstances would, in time, destroy nearly all Lake-associated life

fofms in time and convert the Lakes into seemingly dead seas. O0il-

filmed water and oily‘ﬁeaches.would be uninhabitable for water fowl

aﬁd for fur—bea;ingAaniﬁals that live in shore environments.

- A fifth environmental vaiue ﬁhat would be nbted ih its absence
is the-amenity'which the Lakes:éd& to the environs of 1akeside com-
munities, fhe Great Lakes region, and the Natioﬁ as a whole. fhe
Lakes add quality'and_interest’to tﬁe lives 6} those who live iﬁ
their proximit& and-provide-satisfaction to more distant residents
who enjoy»it'tﬁrough océasional;visits. Visﬁal aﬁd physical access
to the Lakes 1is éndangéred'by'pfivate and public developers who seek
to close off the beach for excluéive uses and who would build struc-
tures that obsfruct the view 6f the Lakes for those who do not live
oﬁ the shore1ipe. The amenify value is endangeredvaléo,by those who

propose to build offshore iInstallations in the Lakes to prdvide air-

fields, drillihg platforms, pumping stations, and similar permanent

reminders and extensions of our urban presence.
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Problems of the Great Lakes

Pollution: The major problem of the Great Lakes is the in-
creasing pollution of Lake Waters,l/ including biological imbalance,
buildup of dissolved solids, bacterial contamiﬁation; suspended
solids, chemical contamination, and oxygen depletion.gj Wastes
polluting the Lakes are being generated by municipalities, industries,
agricultural operations, dredging, and land developments. Bacterial
and viral contamination of coastal waters threatens the health of
bathers and leads to the closing of beaches that are convenient to
large urban populations. Beaches in Green Bay, MilwaﬁkeE, the
Chicago North Shore, and Hammond-Whiting on Lake Michigan'have been
closed for as long as 30 years.éj Fisheries are affected by pollu-
tion whichvchanges the environmental éonditions needed to support
the food chain and sustain the 1ife of spbrt species of fish. Through
pollution, species changes occur which produce an abundance of those
species éf pollution-tolerant fish having little sport value and low
unit value in cémmercial markets. 1In addition to species changes,
poliution may affect fisheries by taintiﬁg the flesh of fish, giviné
tﬁem an undesirable flévor' and by concentrating toxic substances in
'thelr tissues to the point where they may not ‘be safe for human ’

4/

consumption.

1/ Spangler, M.B., The Role of Marine Sciences in the Multiple Uses
of the Coastal Zone of Lake Erie and Lake Superior, pp. 139-140.

2/ Spangler, M.B., op. cit., p. A-44,

3/ Environmental Protection Agency, '"Accelerated Great Lakes Pro-
gram,' The Agency, Washington, D.C., 1972, unpubllshed

4/ Spangler, M.B., op. cit., pp. 139-140.




- 11 -

Water fowl and other forms of aquatic life are threatened by
pollution in several ways. Birds, such as gulls, which eat con-
taminated fish may concentrate mercury or DDT in their bodies, lead-
ing to their death from poisoning or to species reduction by inter-

1/ -
ference with their reproduction capabilities. Pollution of lake
waters may induce changes in the water's temperature, turbidity,
oxygen supply, and light penetration, making the lake inhospitable
for many of the life forms which have occupied the waters and bottom
sediments. Oil.discharges may attach to the feathers of birds in-
habiting lake waters, causing them to lose‘buoyancy and insulation}
‘leading to their death by drowning, disease, or exposure.

Lake Erie is the most séverely affected of the five Lakes. A
recent report by the Environmehtal_Prptection Agency gave this
pessimistic appraisal of the Lake's condition:

...a mat of algae two feet thick and a few hundred

miles in extent floats in the middle of the Lake in-

mid-summer, oxygen levels in areas of the Lake bottom

are reduced to zero, displacement of indigenous fish

populations by scavenger and trash fish is widespread.

Discharge of untreated sewage from combined sewers has

compelled the closing of most beaches on the Lake.

The area of Lake bottom where regeneration takes place

—-the zone of zero oxygen--is spreading, bringing the

threat that eutrophication will soon become self-

sustaining....g

Pollution is a serious problem in the western end of Lake Erie;

in the St. Clair and Detroit Rivers which connect Lake Huron to Lake

1/ Spangler, M.B., op. cit., p. A-44.
2/ Environmental Protection Agency, op. cit., p. 10.
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Erie; in Saginaw Bay on Lake Huron; in the Niagara River which con-
nects Lake Erie to Lake Ontario; in the western end of Lake Ontario;
in Green Bay énd in the lower end of Lake Michigan. Lake Superior
and, to a greater extent, Lake Huron are also being polluted but are
not yet showing signs of being extensively damaged. Maﬁy tributaries
discharge polluted waters into the Lakes, such as the7C10quet, Fox,
Cuyahoga, Maumee, Detroit, Ashtabula, Black, and the Genesee River.

Eutrophication: The trophic condition of lakes is a measure of

their biologic activity. TLake Superior is an example of an oligo-
trophic lake, low in ﬁutrients and supporting little plant growth.
There the concern is to preserve fhe Lake agéinst the infroduction

of nutrients in quantities that would stimulate bioclogic activify

and adversely affect its pristine quality. Lake Erie is a iake which
is undergoing eutrophication, becbming rich in vegetation-suppérting
nutrients. The shallow western end of Lake Efie is alreadyvinvan
édvanced eutrophic coﬂdition.

Eutrophication is a natural aging process'that takes place in
all lakes. " Under the stimulation of large quantities of nu;rients
introduced into the water by waste discharges from municipaiities'
and industries, a.process which normally occurs over tens of thousands
of years under nétural conditions is being speeded up andvcompreésed
into a few decades. Because the indivi&ﬁalnLakes are not uniform. in
their depth or in'the behavior of their currents, and the waste

discharges ‘are not evenly distributed over the Lake surfacé; they
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do not age evenly. In the same Lake, portions of it may be
eutrophic, mesotrophic, or oligotrophic, depending upon such factors
as depth, currents, proximity to pollution sources, the rate at
which pollutants are being discharged, and the fypes of pollutants
received. The central and eastern parts of Lake Erie are still

. mesotrophic, ﬁaving a moderate amount of nutrients, plénf growth,
énd biologic’ activity. But there is a growing concern that the
entire Lake will soon become eutrophic unless the amount of pollu—

tion entering”the Lake.can be curtailed drastically.

Lake Level Contrdl: The‘control, or smoothing éut, of fluctua-
tions in the 1eve1 of tﬁe Lakes is becoming a métter of increasing
impértance. ~The iﬁterests’affected by watef level fluctuations fall -
into- four catégoriéé: shoreline installations§ shipping; power
production; and wildlife.. Shoreline intérests include industries,
municipalities,‘and resi&énfs who own shoreline ﬁroperty and wﬁo
operate'facilitiés.located;on the'iakeshofes. High wafer 1evels

cause flooding and erosion which damage or destroy docks, residences,
. _ , 1/

roads, and utilities near the shore and erode or inundate beach areas.
Low water levels conversely, make docks and marinas inaccessible to
water craft. ‘At the same time, however, beaches may be improved and

extended by low water conditions. Water intakes and sewer outfalls may

1/ '"The erosional process may be greatly accelerated during periods
of high lake levels. The bluff line at the same localities
receded as much as 10 feet during the 12-month, high water
period frem the spring of 1951 to the spring of 1952." MacNish,
C.F. and Lawhead, H.F., "History of the Deyelopment of Use of
the Great Lakes and Present Problems," Great Lakes Water

' Resources Conference, op. cit., p. 7.
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be exposed and rendered inoperative or impaired in performance by
low water levels. Shippers generally favor high levels which énable
them to load their ships to the maximum; calculating that each extra
inch of draft adds 125 tons of cargo capacity to their ships. Power
producers also favor high levels which permit them to operate hydro-
electric facilities at maximum output. Wildlife can.be harmed by
fluctuations in water levels; with high waters drowning oﬁt nesting
and spawning areas and low waters allowing marsh and shallow-water
areas to dry up or lose théir values for feeding and‘réproduction.
Low water levels are associated also with a lowered dilution capacity
of the Lakes and conneéting ¢hanne1s; causing a more rapid bﬁildup
of pollutants.

It should not be construed, however; that'the Lakes fluctuate
greatly or frequently. Because of their tremendous storage capacity
and restricted outlets they are highly stable; "...the (extreme)
ranges in mean monthly lake levels ...{are) 4.0 feét for Léke.‘
Superior; 6.5 feet for Lake Michigan and Hufon; 5.4 feet for Lake
'Erie; and 6.6 feet for Lake Ontario.'gJ Still, in recent years
there have been three cycles of flows and levels which caused serious

concern: low water in the thirties, high water in the early fifties,

1/ Patterson, Thos. M. and Lawhead, H.F., "History and Present -

Status of Regulation and Regulation Studies of Water Levels
and Flows on the Great Lakes," Great Lakes Water Resources
Conference, op. cit., p. 214. Smith, R.H. and Conner, R.D.,
"Potential Benefits of Great Lakes Level and Flow Regulation,"
Great Lakes Water Resources Conference, p. 232. The authors
note that the extreme stability of the Lakes has led many

user groups to depend upon that stability to a marked degree.
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and low water which bottomed out in 1964. That latter experience
set the stage for the ongoing study of level control by‘the Inter-
national Joint Commission.

Diversion: jWhile diversion éf water from the Lakes is not
immediately a prdblem of any consequence, it is expecéed to become
one in the future. The Supreme Court ruled in 1968 upholding the
right. of Chicag& to continue diverting 3,200 cfs of water from Lake
Michigan, an actién which had been contested by a number of Lake
states. Chicégo diverts iﬁs sewage effluent out of the watershed of
Lake Michigan to protect its own water supply intakes'fiom contamina-
tioﬁ. Chicago ekpects 4 continued grdwth in population and economic
activity which will require an-expanéion in its water supplies.

There is anticipation that Chicago will return to the Court at a

later date to request that it be allowed to divert an additional

amount of water from Lake Michigan to meet its needs.
Diversions from the Lakes are also béing contemplated by others.
To protect Eheiwaters of Lake Erie and Lake Michigan from further

pollution by muﬁicipal and industrial waste discharges,‘a diversion

of these wastes is being suggested} Makeup water to replaée the

divefted wastewater would.héve to be acduired. The'problemvwould be
to findlwatef fof that'pﬁrpose which is of a quality that would be .
suitable for diversion into the Great Lakes. An addifional compli-
cating factér.is the need to bglance the inflow and outflow diver-
sions in a way which will not lead to fhé damage of intéreéts which

are sensitive to fluctuations in levels.
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Other proposals have been made which would divert water into
the Lakes from Canada for the purpose of faising Lake levels per~
manently to enhance navigation, hydroelectric production, and water
quality. Some of these suggestions may fail to consider the delicate
inflow-outflow balance which the system enjoys under natural condi-
tions. Any additions made to that system must be calculated for -
their effect throughout the system on all interests and.throughout
the complete weather cycle.;/

Fisheries: With the opening of the Welland Canal between Lake
Erie and Lake Ontario, the sea lamprey and the alewife overcame the
barrier of Niagara Falls and gained entrance to the Great Lakes.
Both species.flourished in the Lakes and the lamprey, a predatof,
inflicted severe damage'oﬁ the larger native species, pafticularly
on the whitefish and the lake trout. In addition to the'adverse
effects of these marine invadérs.on the native species; the alewife
"died off periodically in such vast numbers that their disposal
became an urgent and very costly chore for lakeside communities.v
Beaches piled high wifh rows 6f decaying fish also had a depressing
effect upon the tourist business of lakeshore resorts.agd restaurants.

Attempts have been made for many years to combat-thelmenaée of
the lamprey, particularly in recent years, through the development

and use of species-specific chemical controls. New predator épecies

1/ Patterson, Thos. M. and Lawhead, H.F., "History and Present
Status of Regulation and Regulation Studies of Water Levels
and Flows on the Great Lakes," Great Lakes Water Resource
Conference, op. cit., pp. 204, 218.
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of fish have been introduced to reduce the alewife pepulation to

more manageable size. Both of these efforts have had a large measure

of success and the growth of new sport fish species in the Lakes has

had a stimulating effect upon the tourist business of some lakeshore
communities. Management programs aimed at restoring the fishing
industry on the Lakes to former levels of production, however, are

seriously threatened, experts say, by the progre331ve deterloratlon

1/

of water quality in the Great Lakes.

Knowledge Deficiencies: Too little is known about the way the

- Lakes function: Thus, it is risky to prescribe pollution abatement

measures which may cost biliions'to'implement when it cannot be said
with eohfidenee.that pfoposed measuresvare‘going{to be eﬁtirely
effective iﬁ the Lake;environment.A There is the apprehension, else,
that some ef the cures prescribed could have unforeseen side effects,
with éensequences even mere daﬁagiﬁg thaﬁ tﬁe initiel problem.
Information abeut the meteorology of fhevLakes is also deficient.

Better data is needed about the way the Lakes are affected by and

. have an effect upon weather in the area. Better meteorological

data wouldiprovide a much improved capacity to make management

decisions which &ould reduce the dangers of storms, flooding and fog,
and the damages of drought. These data would also aed_significantly
to our abiiity to manage our fish and wildlife‘resources,and to plan

our water quality'controi programs in the Great Lakes system.

1/ Smith, Stanford H., "The Laurentian Great Lakes: Prospects for

the Next Century,'" Contribution 000, Great Lakes Flshery Lab-
oratory, Ann Arbor, Michigan, no date, p. 16.
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Planning Coordination: It would be very difficult to calculate

how many different entities, public and private, are involved in
development or management activities that impinge in some way upon
the Great Lakes. ©Nor would it be practical to attempt to coordinate
the activities‘of all of them in aﬁ effort to achieve a more
harmonious meshing of intents and purposes. It is, however, both
practical and desirable to seek a much better interchange -of infor-
mation and coordination of activities among the stéte, regional,
Federal, provincial, and Dominion agencies exercising the most im-
portant ﬁlanning and development responsibilities in.the Great Lakes,
There’appears to be a widespread dissatisfaction with the pfolifera—
tion- of publicly;authorized Gfeat Lakes brganizations._'People in
the Great Lakes area indicate that they-are becoming confused and
uncertain about. the number of agencies, what their various roles
are, Eow they reiate to one andthér, and Whether.such a Variety of
groups is either ﬁecéssary or effective in dealing with the problems
of the Great Lakes. Officials, who are members or partiéipants in
the Greét Lakes agencies, aréAconéerned also because they suspect
that their tiﬁe and money is not being used as efficiently as it
should. Tt is not unusual for a state or Feder#l official to be
simﬁltaneously a member of two or three of these bodies;'all of

them acquiring and studying data about similar Lake probléms.'vLack
of effective coordination among Great Lakes agencies sometimes leads

to the adoption of standards and programs, in such areas as fisheries
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and air and water quality control, which are not compatibie among
jurisdictions which share responsibility for the management of a
1/

common resource.

Management‘Control: A growing problem in the Great Lakes is

that no one is in charge. There is emerging a recognition that the
Lakes form a systgm and are interdependent. There is increasing
understanding that none of the communities or states acting in-
dependently Can'arrest‘or reverse the degradation of the Lakes.
Concerned cifizens an& interest gfoups cannot contribﬁte effectively
iﬁ the decision'broéésses that now govern the develppmeﬁt of the
Great Lakes. Becausé thg L;keé are interdependent and”many of the

problems that affect the Lakes are also interdependent, it is

- difficult to come to grips with.them'in.isolation. Neither the

Great Lakes Basin Commission nor the Great Lakes (Compact) Commission

is authorized‘to intérvene; they cén only study, make plans, and
exhort others to act. | |

. Consideriug that Canada héS‘jurisdiction over 41 péréent of the
Great Lakes Basin, it is obvious that the United States and the

several Great Lakes states are unable to work effectively to relieve

- pollution and other lakewide problems without the active and intimate

cooperation and assistance of Dominion and provincial authorities.
The need for a basinwide institutional arrangement to overview the
development of the Great Lakes is both a national and an international

problem.

1/ Smith, Stanford H., Ibid., p. 13.
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The Alternative Futures of the Great Lakes

Many of those who are concerned about the increasing degradation
of the water quality of the Great Lakes fear that it may continue to
decline until all the Lakes are in an advanced stage of eutrophy.

The future they visualize, of vast stretches of Wéed—filled, oil-
slicked waters exuding noxious smelling gases, may not be an im-
poésible one. Evidénce of its possibility, if not probability,
exists in the conditions of sbme tributaries and in some of the
shallow—water areas of Lake Erie, Lake Ontario, and Lake Michigan.
The fact that these eutrophic symptoms have developed and intensified
over a relatively short span of time,‘lends some crgdence to the.féar
of those who believe that these trouble spots could pofténd the 
future of thg Lakes for persons alfeady born. Included in their
vision of the future is a highly—urbanized,shoreline of refuse-
littered beaches, lined with industries, indented with many busy
harbors filled with ships‘froﬁ many lahds. Shallow areas near the
shore are developed into man-made islanés providing space for fac-
tories, airfields, and power'plants_and the horizon is broken.by
drilling plaffofms for oil and gas recovery.

An alternative future is oﬁe‘envisioned by those who feér that
the ;eal of the conservationists will lead to a serious reduction in
our competitive_industrial position. They see the Lakes‘of'the'
future as vast stretches of pure sparkling water, teéming with fish

and covered with great flocks of ducks and geese. The shores are
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lined with long stretches of beach, empty except for-an occasiénal
deer or otter and littered only with a scattering/of driftwood.» The
forests that fun almost unbroken along the shoreline aré quiet and
undisturbed, gxcept for the sound of an axe or the sméke from a
hidden farmsteéd. Factories, wharves, and cities still stand along
the shores but they lie silent and deserted; rusting and broken
reminders of an‘industrial civilization that once thrived in the
Great Lakes Basin.

There are many others, probably a majority,.who anticipate a

. future which is not a product of capitulation to those who would

‘pursue development at all costs or to those who would turn back the

clock to alpre—industrial'way of‘life. ‘The future they visualize

is oﬁe in which man-has.leérned to‘live in harmony with nature. The
Great Lakes‘a:e.not abandoned to the creaturés of the‘wild but;
instead, support a stabilized population and a contained and orderly
urban and technoiogiéally gd?énééd industrial development. The ships
and boéts that ply thé wéte:s in gfeat‘numbers ére éleaﬁ, mbdern |

vessels, quiet and.smoke?ffée with self-contained systems for pro-

cessing their wastes, making no discharges into the Lakes. The

shores df the Lakgs are developed into beaches that are clean and
ﬁell.equipped fo; the enjb&ment of urban residents in adjoining
cities. Researéhlinstitutions are operating in thebBasin providing
managers with.data and insights which enable them tovprqgram their

operation with accurate understandings of the biological and
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meteorological conditions prevailing. An international boérd of
managers is functioning to study and respond to changiné conditions
of the Lakes, thé needs and aspirations of industfies and residents,
and the economic and conservation policies 6f national and inter-
national agencies.

Which of the alternative futures wili actually emerge is a
product of the decisions that will be made and the decisions that
will be postpdned in the next few decades. Choices émong these
futures may never be made deliberately but may occur.incrementally
in reaction to numérous small threats and opportunities which must
. be met now without sufficient knowledge about thé wéy the Lakes.
function and their tolerance for some pf‘the stresses to whichAthey

are being subjéctedlby user groups.

Means for Minimizing the Loss of Environmental Values

PhosEhorous:‘ There aré a number éf measﬁres which can be taken
to minimize the loss of environmental values in the Great Lakes. One
of the more promising means, according to many advocates, is to
reﬂuce the inpﬁt of phosphorous into the Lakes. Unlike nitrogen,
the prospects of controlliné phbsphoroﬁs inputs are quite good
because most of it comes from detergents in municipai Wastéwater.
Control of a significaﬁt proportion of the inpqt can be achieved, it
is suggested, by reducing the quantities of phosphorous used in
cleaning compounds and by upgrading sewage treatment processes to

remove much of the phosphorous from the sewage effluent.
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Storm Water Discharges: In many communities, particularly the

older ones, storm and sanitary sewers are combined. When the capacity
of treatment plants in these communities is.reached, the excess is
bypassed without treatment into the receiving water body. Dumping is
done with incfeasing frequency as the communities expand in size and
the old plants become barely able to cope with the dry-weather flow.
There are a number of alternative ways to alleviate this problem.
Nearly all of them cost large amounts of money and take many &ears of
plannlng and bulldlng to accomplish One of the more promising
approaches for the future is to regulate building design and land
developments to reduce the quantity of runoff that is discharged from
private property into public dralnageways' making the management of
storm water more a private responsibility of the 1nd1v1dual property
owner and relleving the publlc of the need to dispose of the large

volume of runoff -water that is passed on now by prlvate landowners.

Sewage Disposal: One of the'more important means of minimizing
environmental damages to the Lakes is_to'upgrade aewage treatment

practices of industries and municipalities and public and private

institutions, both American and Canadian. Ways could be found to

make it unprefitabie for industries to discharge wastewater to‘the
Lakes;.eyen tteated wastes. It could become possible.also fot
municipal treatment plants to upgrade their sewage effluents to a_
quaiity which is comparable to'that of the receiving Waters or to
find other places to aispose of their wastewaters. While the Lakes

do have dilution capabilities, there is growing doubt that we know
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enough about the actions of the Lakes, how they respond to the con-
stituents left in the treated effluents, and the tolerance of people
and other life forms using the Lakes to the cumulative lmpact of
subtoxic amounts of these constituents ingested over a pgriod of

i/
many years.

Marine Waste Discharges: A prohibition against overboard dis-
charges of sewage from vesséls plying the Lakes has been‘adopted by
many Lake states and'Ontario; and ship owners and owners of ﬁleasure
boats will gradually make ﬁhe investments required to come into
compliance. Shore installations‘are being built and‘mgﬁned to
receive and tréat the wastes accumulated in marine Holding tanks.
The regulation of ships afloat to control the discharge of their
galley wastes, deck sweepings,‘and ballast water will be'more diffi-
cult to accomplish. Other marine -controls are needed to reduce the
risks of accidental spillages during loading and uﬁloading opera-
tions, from collisions and grdundings, and from inadequately secured
storage above decks. Well brgapized and equipped crews, trained for
such work, must be prepared to move quickly to contain and clean up
_accidental spills which caﬁ be damaging £o Lake and shore resources.

Filling: fhe Lake environment couid be less subject to damage
by taking steps to govern and‘regulate the filling of shore marshes
and  the making of changes in the contour of the shéreline. The

marsh areas are often valuable as nesting and breeding grounds for

1/ Dutton, C.S., op. cit., p. 443.
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game birds, song birds, scavenger birds, fur-bearers, snakes, and
frogs; some are utilized as fish spawning grounds. Tﬁeir preserva-
tion should be sequred in the interests of maintaining a fish and
wildlife populaﬁién that is varied and well balanced. The tendency
to change the shoreline configuration by building jetties or filling
in low water areas near shofe to extend one's frontage is one‘which

should be'kept in check as much as possible.

Erosion Controls: Annual erosion rates in the Basin average
about two tons per acre; varying from a low of about 0.1 tons per

acre in the morthern forest areas to as much as 8.0 tons per acre in

1/

intensivély cultivated areas in the southern part. The sediment
collects iﬁ the. harbor eﬁtrancés where it must be removed‘peridd—
ically by“dredging operations, These dredging_works stir up
poilgtaﬁfs and ‘muddy tﬁe wétgrs_to the detriment of thé‘biologic-
environment in the area. More importantly, the sediment carries
‘with it residues of persistent pesticides,.from upstfeam agricultﬁral
areas, which"are ingested by>botﬁoﬁ—dwelling worms and crustaceons.
Passed up the food chain, these residues concentrate iﬁ fish and
Birds to affect their lives adversely énd ﬁo endanger theAhealfh.of
people whg may consuﬁe themt Land treatment measures in rural areas,

backed by desilting basins and systems for floculating solids, would

be effective in reducing the amount of sediment reaching the Lakes

1/ Great Lakes Basin Commission, "Erosion and Sedimentation,"
op, citwv, p. 2. _ o
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from fields during the growing season and after harvesting. Urban
areas also produce sediments. Average annual erosion rates are
estimated to rénge from 85 tons per acre in the Buffalo, New York,
area to abou£ 209 tons per acre in the South Eend—Elkhart, Indiana,
area.l/ Regulation of construction practices by road builders and.
developers of subdivisions is needed to réduce the amount of
sediment being washed into’the Lakes and tributaries from urban
building sites.

Training: Another step that could be taken to guard the
environmental values of the Lakes-is fo train and license the opera-
tors of the sewage treatment plants‘that diséharge effluents into
the Lakes and tributaries,. Despite the high capital cost and the
perfofmance potential‘of the treatmeﬁt plants, they cannot produce
properly if théy are éperated in a careless and unproductive manner
by unskilied personnel., This is an aréa where state‘and Federal
fﬁnds; technical aid, and regulatory pressures are needed to‘make
it feasible for local gévernmehts and sméllﬂihdustries to achieve
and maintain'reasonablé:standards in their treatment plant operations.

Research: Many of the measures that might be takén to minimize
the loss of economic and envirommental values in the Great Lékés ére
not being taken because of ignorance about their effectiveness ér
the extent of the benefit they might produce. What is needed fo

develop a broad range of integrated and useful activities to prbtect

1/ Ibid., p. 3.
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these values is a well-funded research program designed to show

what array and schedule of actions would work best to achievé bal-
anced economic aﬁd environmental goals in this region. There is a
need for more information about how the Great Lakes éysfem functions
and about the characteristics and performance of each of the indi-

- vidual Lakes in that system. Research is needed also to develop a
better understanding of the.tqlerance levels of &arious environ-
mental components in the Lakes to the stresses that are imposed by
man's activi;ieé on the shdres,-iq the depths, and onvthe surface.
Suéh’a research effért can.havé prbmise.only if it is funded in such
a Way'that sﬁstained #nd uninterrﬁpted aﬁtéﬁtion'cén be directed to

_ these problems over an extended period bf years ﬁy a ﬁultidisciplinary
group of schoiars workiﬁg simﬁlténeously in a number of related
institutions.

_Management: It is through imﬁroved manégement that a wide range
of public and private resourcés can be mobilized and direéted to
focus on significant problems with maximuﬁ effectiveneés} In the
-absence of a goo& management apparatus to organize and guide thé
&ork, there is the likelihood that afeés worthy of speciai attention
will be neglecfedAwhile others of 6nly minor significance will
receive an undue share 6f the total budget. Management failurés will
show up in-other ways;»in programs that are in conflict-with one
another; that continue tobabsorb funds 16ng after they have'dutli§ed
tﬁeir purpose;_that pile up information of low utility at high-C§st;
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and that duplicate work because of communication gaps. An effective
management apparatus is needed not only to permit more efficient use
of funds but to accept responsibility for achieving results and for
keeping the puBlic informed about the pfogress being made, the
problems encountered, and the kinds of support that ére required to
carry out the management assignment. Thé absence of a well-defined
and structured management organization for the Great Lakes leaves
the public with no authoritative and informed source‘fdr information
about the ﬁaturevand scope of the effort being made to remedy the
problems, about the adequacy of that effort, and aboutvthe additional
effort that must. be made to accomplish-the-task.

Education of Publics: The ultimate means for minimizing the

loss of environmental values_in the Greaf Lakes is education. Tﬁe
public has the power to dedicate the fﬁnds and apfly the persuasion )
of the Eallot to mount a Qery serious program of environmental éon—
servation and improvement, If water research and manaéement pro-
fessionals believe that public health and welfare may be in serious
jeopardy because of the magnitude of thé environmental degradation
occurring, tﬁeﬁ there is probably a considerable gap Between their
view of the problem and the viéw held by the general‘public. To win
the public to their point of view (assuming it is a more accurate
appraisal than that made by the public), requires an energetic
informational campaign. This campaign must‘be designed to maké

available to the pﬁblic the kinds of information possessed by the
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professionals which convince them that the threat is a serious one
deserving a greeter measure of private and public dedication. There
is also a long—range element to this educational need, which is to
condition school children who will be the future managers of the
Great Lakes, to appreciate and understand the'environmental values
that need to be conserved and to ecquire attitudes that will lead
them to avoiditnose currently common practices which are wasteful
and damaging t0'those values. |

Present Policies and Programs for Protecting the Environmental
Values of the Great Lakes

It nould bebinaccurate and misleading to imply that little is
being done to iaentify and .solve the nrobiems affecting the environ-
ment of the Great Lakes, A great deal is belng done which involves
the dedlcated effort and expert attention of large numbers of public
officials, business leaders, labor organizations, civic groups,
academie institutions,.and‘private citizens.

.An_attennt to identify and describe all of these activities and °
all the nolicies and programs being developed and implemented by
various organizations to deal nith some aspect of the environment of
the Great Lakes.WOuld be en extremely laborious task and one having
little practical'utility. Attention is.directed, instead, to whatl
seem to be the more influential organizations and pfograms which

affect the. environmental values of the Great. Lakes.
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Not treated individually are the éeparate states that own the
United States' portion of the bottom of the Lakes and connecting
channels.lj The states bordering the Lakes are responsible for the
development and enforcement of water quality standards and they
provide financial and technical assistance to their municipalities
to assist them in building and operating their wastewater collection
and treatment facilities. However, with the exception 6f Michigan,
which is ringed‘by the Great Lakes, the states do not_dembnstrate a
strong orientation toward mnor pfeocéupation with the Lakes upon
which they front. The eight states have the following percentages
of the basin area in their jurisdiction: Pennsylvania, 1 percént;
Illinois, 3 percent; Indiana, 4 percent; Minneéota,:S percen£; Ohio,.
9 percent; Wisconsin, 15 percent; New York, i7 percent; and Michigan,

2
43‘per¢ent.~/ This is not to say that the Lake states are indif-
ferentAto the Lakes and their.prbblems but fo point qut’that‘the
Lakes do not command very mpch atfentioﬁ or priority in the array of
management'concerns which crowd fhe égenda of most stateAgovernménts
in the Baéin. Considering that Minnesota, for instancé, is but one

of the six sovereign governments exercising jurisdiction in Lake

Superior and that Ohio is but one of the seven invleéd in Lake Erie,

1/ Congress confirmed the states title to lands lying beneath
navigable waters in 1953 with the passage of the Submerged
Lands Act. ‘

2/ Great Lakes Basin Commission, "Land Use and Management,'
Appendix 13, Framework Study, The Commission, Ann Arbor,
Michigan, August 1970 (first draft).
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it is easy to see why the individual states would not demonstrate a
more intense and continuing interest in the management problems of

What follows is a brief description of the existing policies and
programs presently available to assist in the task of developing and
managing the water resources of the Great Lakes.

Enforcement Conferences: The Federal‘Water Pollution Control

Ac; (P.L. 84—666);‘Section 10, authorizes the calling of an enforce-
mgn; conférence to abate interstate pollution at the request of a
govérnor‘of a state or on the iﬂitiéfive of the Secretary of the
Interior. Conferénceé have been held on Lake Erie, Lake Michigan,
and Lake Superior. étates, 16calitie$,‘aﬁd othervprivét¢ and'public
agencies contributing to pollution are identified and given schedules
in which they-ére to briné their acti?ities into comﬁliance with the
water quality'standérds. | | |

Great Lakes Envirommental Conference: In 1970, the governors

of‘the Lakes étates, representatives of the U;S..Govérnment, and
representativeé of the bominion Gévefgmen? and the Provinces of
Ontafio, Maﬁitoba, and Quebeé:initiated worg to d?aft a nevereat.
Lakes Water.Quality.Agreemeht between the United States and Canéda.
The prdpbsed agreémeﬁt, juét signéd, would strengthenithé Iﬂtér;
national Joint Commission and_set up under its auspices a Great Lakes
Water Quaiit& Control Board. |

The International Joint Commission: In 1909, Canada and the

United States entered into the Boundary Waters Treaty. The
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International Joint Commission was established to carry out the
purposes of the treaty. The Commission 1s organized to make a

ruling on any proposal, called an "application,"

which may be

brought before it concerning any use, diVersion,bor obstruction of
the flow of boundary waters by one nation which may have an effect
upon the other nation. The Commission's ruling on appiications is
final. It is also authorized to investigate and make recommendations
on any Problems.feferredfto it by either one of the Federal Gévern—
ments. . Some 27vinternatiqnal control or advisory boards have been

created by the Commission over the years.

The Great Lakes Fishery Commission: A fisheries convention

between Canada .and the United States was ratified in 1955, Prom it
came the Great Lakes Fishery Commissipn to coordinate research; to

undertake activities to reduce the degradations of the sea lamprey;
1/

“and to improve the fishery resources of the Great Lakes

Upper Great Lakes Regional Commission: The governors of

Michigan, Wiséonsin, and Minnesota requested the Secretary of Com—~
merce to desiénate a 119-county aréa in the Upper Great Lakes as aﬁ
economic development regioh under the terms of Title IV of the Public
Works and Economic'DeQelopmént Act of 1965. Following this designa-

tion in 1965, the three states organized the Upper Greét Lakes

-1/ Smith, Stanford H., op. cit., p. 1l4: Some measure of the need
for more effective coordination by this Commission can be seen
in this statement: 'Whatever the reasons or contributing
factors, the lack of a concerted and compatible approach to take
timely conservation or corrective measures may have been the
single most dominating factor that has contributed to the
deterioration of the fisheries of the Great Lakes."
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Regional Development Commission which was established in 1967 to
promote the economic development of the region.

Great Lakes Task Force: At the suggestion of the conference of

Great Lakes senators, a Great Lakes Task Force was organized to

coordinate the interests and views of the port and shipping interests
of the Gréat Lakes. The Task Force has two major purposes: to pro-
mote the or&érly devélopment of the Great Lakes region and to foster

a quality environment there.

Conferences of Great Lakes Senators and Congresémen: The sena-
"tors of the Great Lakes statés’are calléd.ihfo:conference periodicaliy
to coordinate the acfion of:the séates on various legislative matters
which have special significancé for the‘feéion. The congressmen.of,

the Lake states participéte in a similar conference arrangement for

the same purpose..

St. LawrencevSeaway Deveiopment Corporation: Congfess estab-
lished the Seaﬁay Corporation to construct, operate, and maintaih
thé United‘States'"poftion-of4thé works thét-wére constrﬁcted on the
‘St. Lawrence River to provide deép—draft ships with ocean access to
Great.Lakes;'ports., In addition.to its operating resﬁonsibilities,
~ the Coréoratiqn_is engaged in activities tb promote and improve the
development of Great Lakes' ports, increase the use bf the Seawaf,
and implement the export and merchant marine programs §f #he Federal

Government.
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Great Lakes Commission: The eight states borderiﬁg-on the

Great Lakes are parties to a compact by which they agree ﬁo work
jointly to promote their common interests in the Lakes. The Great
Lakes Commission, formed by the compact, had its origins in 1955

when the first five states ratified the compact terms. The other
states followed in a few years and Congress gave its consent to the
compact in 1968 when the President signed S.660 into law &s P.L.
90-419. The Commission has drafted and is promoting:the adoption of

a new Federal-state compact to.establiéh a management éuﬁhority to
replace the existing compact Commission; This‘is one of the principal

Great Lakes agencies.

Great Lakes Basin Commission: The governors of the Gréat Lakes
states petitioned the Water Resources Council for the'forﬁation’of a
fiver basin commission for the Great Lakes as authorized under Title
II of the Water Resources Planﬁing Act of 1965 (P.L. 89—80); The
Great Lakes Basin Commission was established and organiéeﬂ in 1967}
It is engaged in the preparation of a coordinated joint plam for the
development of the waters of therGreat Lakes. Federal éndAstate-
agencies are members of fhe planning body which operates on the basis
of consensus. It is the largest and best financed éf.the_Great Lakes
agehcies.

Great Lakes Study Group: This is an informal organization of -

Canadian and United States agencies and institutions doing studies

. and gathering data on the Great Lakes' water resources. It was
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formed in 1962 to exchange information and coordinate studies about
Lake Erie, but later was expanded to Include investigations into all
the Great Lakes. .

International Field Year on the Great Lakes: Canada and the

United States are undertaking a joint program of hydrologic research

‘on one of the Great Lakes as part of their contribution to the world-

wide International Hydrologic Decade.. The IFYGL runs from 1968 to
1974 and includeé a period of intensive field investigdtions beginning
on April 1, 1972, and conclﬁding a year iater. The ﬁ.S; work will

be under the direction of thé ﬂétional Oceanic aﬁd Atmospheric Admin-

istration. The Lake chosen for detailed study is Lake Ontario.

Federal Agency Programs

The U.S. Army Corps of'Engineers, in coopefation with the En~-

vironmental Protection Agency, has conducted pilot waste treatment

studies at three areas in the Great Lakes Basin: Chicago-Southend

of - Lake Michigan;"Detroif-Southeastern Michigan; andAC1¢veland-Akron
Metropoiitan and Three Riveré'watershed. The initiél studies have
been:completed éﬁd are being fbllowed by fufther analyses of survey-
scope stage.. Alternatives to the conventional disposal of waste
into water bodies are being investigated in these studies.

‘The Bureau of Outdoor Recreation, ﬁepartment of tHe Interior,
is cdnducting.studies of ufban recreation needs in 14 selected urban
comple%es. fwo of these studies will be conducted in Urban Recrea-
tion Areas iocated dn the shores of the Great Lakes; one on Lake

Michigan and one on Lake Erie.
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A study of tﬁe shorelines of the United States; authorized by
the 1968 Rivers and Harbors Act (P.L. 90-483), has just Been con~
cluded. A special study of Great Lakes' shoreline use was dome under
Section 106 of that authorization by the Corps of Engineers. The
Great Lakes study was closely coordinated with a simiiaf investiga-
tion being made by the Great Lakes Basin Commission's Work Group 12,
Shoreline Use and Erosion.

Recreation funds for élanning and land acquisifidn are provided
by a number of Federal programs.as authorized under such legislation
as: the Land and Water Consér#ation Fund Act of l965,vTitle IX of
the Housing and ﬁrban Development Act of 1955, the Watershed Pro-
tection and Flood Prevention Act of 1954, the Water Quality Act of
1965, the Dingell-Johnson Program, the PittmanFRobertéon Program, the
National Wild and Scenic Rivers Act of 1968, and the National Trails

System Act of 1968.

Appraisal of Present Policies and Programs

There is no.doubt that the policies and programs we employ are
having beneficial effects. Dafa are being gathered, more attention
is being focused on the problems of the Lakes, new manégement
" organizations are being studied, and many new treatment plants are
being built to upgrade the quality of the wastes being‘dumped into
the Lakes. Tﬁe question is not ﬁhefher the pbliciés and programs.
are doing that for which they were designed, but whether we have
designed the kinds of policies and programs that we must have to do

the kind of job that needs to be done.
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Will the pfeéent policies and programs be able to stop the
pollution, cléan up the waters to something approéching thelr earlier
condition, pfovide the data and knowledge that wiil enable us to
understand how the Lakes function and how to manage ﬁhem? Will they

give us a decisionmaking framework that is comprehensive in its

grasp of the problems; representative of the international, national,

provincial, state, metropolitan, and private interests having

legitimate viewpoints to consider; and responsive to thé_changing

needs and aspirations of the public? There are at least two im-

portant parameters to these questions. One concerns the amount of
money that will be needed to get'to where We'want’to'go with those:
pélicies and programs. Ihé"otherris concerned with‘the amount of
time it will take to get thereAby that route. Will these‘policies
‘and programs reverse.the de;eriofation process before if"is irre-- '
vérsible? Does anyone'really knoﬁ.how much time is available to
prevent irreparable damage to thé Lakes? Has anyone ever calculated
wifh some sciegtificaily valid measurés Whether‘there is enough time,
even allowing for generoué margins of error to cover our'ignorance;

to do the job with the tools being used? There is some concern’

being expressed that progress is being measured in negative terms;

i.e., of how much less rapidly the race is being lost than previously.
Is it 1ike1y.that, by continuing to apply the remedies now in vogue,
the rate at which the Great Lakes environment is being degraded will

only be slowed to a pace which is less noticeable to thé_public?
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There is also the question of the money cost of achievimg
significant gains in the battle against environmental deterioration
of the Lakes.l/ Very expensive measures are being used to reduce
pollution when we set out to build large numbers of capital-intensive
secondary and tertiary treatment plants, separate many miles of
combined storm aﬁd sanitary sewers, and treat the tremendous quantity
of storm waters. Our management system is administratively very
expensive, with  large numbers of Highly—paid professionals attending
innumerable meetings to coordinate activities, many of which seem to
have little uSefullpurpose in affecting the actions of the real
decisionmakers. Large numbers of expensive Stﬁdies and plans are
_'produced which seem to receive little in the way of follow-through
action. Even if it were possible to correct our eﬁvifonmgntal
disorders with these policies and.programs,>could we afford to divert
the huge sums of money that would be needed to build and cberate all
the ﬁlants that it will take to treat the entire sewage load ade-
quately, to assemble all the data that are needed to support a
management operation that is able to regulate.the impact of all
those discharges, and to organize and finance the kind of adminis-
trative apparatus that would be réquiréd to oversee fhe planning,
development, scheduling, finanéing, and operation of this elaboraté'
treatment system? The scope and seriousness of the Gréat»Lakes prob-

lems appear to be beyond the powers of present programs and policies.

1/ Spangler, M.B., op. cit., p. 4: "...in the case of Lake Erie,
the cost for solving the water pollution problem--with present
technology--is roughly estimated to be $4.5 billion." -
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Balancing Environmental and Developmental Values

Few disagree about the need to balance our concern for protection
of the environment with a concern for the development 6f the goods
and services tﬁat people need to live with reasonable security from
hunger and disease. Those who are among the deprived segments of
our society, particulariy the racial minorities, have shown little
‘sympathy for middle-class conservationists who would cﬁrtail industrial

growth in the interests of better air and water quality while minority

" wage earners and their families are still competing for the necessi-

ties of life. However, even the poor who are trapped in the slums

of the central cities are beginning to appreciate the need for en-

~ vironmental protection as air.pqllution increasingly threatens their

health and well—ﬁeing.

Considering the highly competitive nature of the relations among

local, state, and national governments and among private businesses

and ih&ustrigs, it is difficult to see how anj individﬁal unit could
afford to take the‘initiatiﬁe to é#ercise alone the production and
consumption restraints that the whole system may in‘ﬁimé have to
endure collectively for its common survival. However; there 1is é

critical absence of dialogue about how to break out of the impasse

. created by that Competitive situation and to begin moving toward

" agreement on the actions required to reach a more viable way of life.

In the Great Lakes, the question about the ability of the Lakes

to sustain continued growth indefinitely has not been examined by
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our basin agencies. The only estimate made is the tralitionalone
bearing on the availability of water and land in amounts deeméd

" sufficient to meet the projected increases in population and economic
development. Whether the Great Lakes environment will be able’to
accommodate the increases in air and water pollution that “would
aécompany that growth is a question that the present study asgdign—
ments are not equipped to answer. While environmmental dmpact: state-
ments will be filed by the Great Lakes Basin Commission in connection
with its plans for the developmenﬁ of the Great Lakes, there is no
reason to believe thét it has been able to collect the data or make
the analyses that would permit it tovmake authoritative statéements
about the environmental'cdnseQuences for the Lakes of‘continuing‘the
historical patterns of growth and consumption over the'fity;year
planning period.l/ .Nor ig it 1ikely that its failure to make such
analyses can be challenged at this point by the Environmental Pro?‘.
tection Agency or the Council on Environmentél Quality when they are
called upon to review the impact statemenfs préparéd by the Commission.
In additipn to the data deficigncies'that stand in the way of ﬁaking
that kind of an impact analysis, there is élso thé probability that
the individual states and many of the Federal agency members of the
Commission would be extremely reluctant, at this stage in our under-

standing of environmental matters, to authorize the publication of

1/ The Great Lakes Commission is seeking funding for an environ-
mental study to investigate the response of the Lakes to various
levels of pollution and to alternative treatment measures.
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any statements that recommended a curtailment of growth or that cast
doubt upon the ability of the region to support the jobs.and industry
needed to proﬁide full employment of the Basin labor.force.

The growth ethic is not only a strong and continuing element in
our planning programs, it is one that is deeply imbedded in our>
whole system of vélues and beliefs. It will be neither easy to do
nor quick to accomplish should we agree that it is time to follow a
diffefent econbmié philosophy.. We will not turn quickly away from an
'approach to iifg_and the natural world which has colored all our
thinking and ali our'traditions. What it will ;ake to ‘convince us
that’thefe is n& other reasonaﬁle choice is hard to imagine. It may
be so unpalatable a notion that it will be resisted ﬁntil signifi—_
cant parts’of.the'envirbnment‘wiil'have suffered_irreversible dam-
ages. Before that héppens; howevér, theré may stili be ;ime to
déVe;op enough data to convince the policymakers that changé is
'urgently #eeded and to propose fe;sible sets of éctions thét might
be take#_to steer tﬁé quin'é devélopmgnt iﬁto.moré-sustainablé,
direétions. - | |

It is not l1likely that‘thé éreat iakes community couid make a
unilaterai &eterminatipn'to redirect its social and economic policies
“into a more restrained and stableiwéy‘of life, for it is 1inked
;inextricably to ﬁhe rest of.the Natidn; .Nevertheless, a stért must
be made‘somewhgre; It can be argued that it is appropriaﬁe that the.

dialogue be started in the Great Lakes Basin because fhere the
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environmental threat is more obvious and more urgent than;in,magxy
other regions. Unlike communities using the oceans and the large
rivers for waste disposal purposes, the Lakeside communities are
relying upon relatively small bodies of water as their wastewater
receptacles; water bodies whose capacities for absorption and
recovery are much more limited than large oceans and fast-flowing
rivgrs.l/_ In the industrial heartland of America, the Lakes are
ringed by thé Nation's largeét concentrations of people and industrial
enterprises; and the growth ethic rules thére without serious chal-
lenge. The consequences of continued urban and industrial growth

on the fragile ecology of the Lakes_ought to bevdemonstrable given
any purposefﬁl analytic effort, if analysis.shows the'consequencesv’
are as suspected, then we have not only a Basin problem but a
national one and.the dialogue will-be 1aunchéd. 4For, if we‘find

that we cannot grow and expand ad infinitum in the pléce where wé
make much of our living as a Nation, then_we'may haﬁe'to give the
question of balancing developmental and environmental values muqh

closer attention than we have in the past.

1/ Lyon, Walter A., "Water Conflicts on Lake Erie," Great Lakes
Watexr Resources Conference, op. cit., p. 116.
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Conclusions and Recommendations

In concigsion, it can be stated that the Great Lakes are in
trouble but we do not yet have a clear and precise pibture of the
nature and extent of the envirommental degradafion which we can
obsefve to be occurring. We are doing many things to find out more
about the Lakeé, to improve our waste management practices in the
Great Lakes Basin, and to organize our administration of the Lake-
oriented development activities>into a more effective management
stfucture. While there is concern about the deterioration of Lake
Efie and about the quality problems on iake Michigan and Lake
Ontario, it is qot yetAgenérally doubted by méét Lake ménagement
agencies that these prébleﬁs cah bé corrected in time by an aggreésive
program of building more énd betféf>Waste greatﬁent plants for the
industries and municipalities in the Basin. The ability of the Lakes
to continue.indefiﬁitely to supply Qater of good quality.in édequate
amounts at low_cdst, and to absorB the treated effluents of an ex-
pahding urban ahd.industriai socliety is not yet being challenged
officiall& by ény'of the regional organizations &esigned to guide

the use and development of the land and water resources of ‘the Great

Lakesl’vIt can be argued, hoWeVer, that there is no irrefutable

evidence yet that we must abandon our present policies. While many

will acknowledge that they believe that industrial and urban growth

must be curbed and our consumption patterns changed, .there is no

agreement yet about the urgency of the need to make that change nor
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any recognized program of feasible actions that could be taken to

accomplish such a change.

Better Analytical Tools Required

Probably the most vital missing ingredient to reaching agreement
about the severity of the damage being inflicted upon the Great Lakes
environment by present practices and about the efficacy.of the
remedies being employed is the knowledge of how the Lakes function.
While there are many opinions about the subject of the enyironmental
status of the‘Lakes, it is evident fhat thére is not yet an adequate
collection and assessment of data to make conclusive fiﬁdings about
the conditions of the Lakes or about their recoVery'éapéfiliﬁies
under various alternative treatment programs.l/ )

This does not mean, ﬁowever, that we should. hold back on dﬁr
abatementiprograms until we have all the anéwers; There is always
the ‘danger that some will misconstrue demands for reséarch‘as an
excuse to delay taking actions based on present knowledge. There is
an urgent need, however, to apply all-our present tecﬁnoldg§ as
vigorously as possible to reduce the rate at vwhich the ﬁakes environ-

ment is being damaged. In the war on pollution, we must dccept the

1/ Lyon, Walter A., op. cit., p. 118: "One of the least understood
areas...is the cause and effect relationship between hydrology,

" the inputs and outputs of degrading substances, aquatic life

and biochemistry of the lake. It is essential that we establish
-a mathematical model which will allow us to forecast the effect
of changing key variables on water quality....This is probably
the single most important task to which we must dedicate our-
~selves if Lake Erie is to be a healthy lake again."
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fact that some of our weaponry will become obsolete. Until we have
more effective means, however, we must continue to use what we have.
If we do what we know we can and should do now, the situation can be

improved considerably in the major areas of critical degradation.

'Our failures there are not failures of ignorance or technology but

of funding and administration.

Not enough is known to prescribe with confidence the pollution
abatement measures which are both necessary and sufficient to satisfy
our Qater quality needs. A multi-billion dollar investment will'be

required to install and operate the treatment facilities that will

‘be provided by lakeshore‘communities and industries to meet a par-

ticular water quality étandard in the Great Lakes Basin. It'is
imperative, thereforé, that the standards selected be founded as

firmlyras possiblé on facts and not on speculation. They must also

be precise, in view of the wide variation in and among the Lakes"

regarding their abilities tovaccommodate diffefent'types and amounts

of waste materials. Becausé of their widely differing capacities,

it is not likely to be either_necesséry or desirable to apply the

same treatment requirements or discharge standards to éll parts of
an individual Lake or to all the Lakes in the Basin.

It is not éUggested_that we begin toigather more data, although

' that too will be needed. The problem.which is more urgent at the

moment is that we do not have the analytical tools to make effective

use of the data we have already acquired. What we need first, there-

fore, is a method for assembling and integrating the.data we have,
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We need to organize and systematize our data into a model or models
which will simulate the Lake processes and illustrate how the Lakes
function. Through the process of constructing the models, we will
learn: (1) where the gaps in our data are most critical and (2) the
nature, écope, and sequence of the studies that should be started to
fill in those missing pieces. When completed models are developed,
we will be able to use them to test very economically the responses
the Lakes are iikely to méke to a range of differentvtreatment
methods. |
There is no iron-clad‘guarantee that complete and useful models
of the Lakes can be constrﬁcted. However, given time to pursue the
taskrand a research budget large ehough to écquire the necessary
data, there is n§ reason to believe that the effort would fail,
Properly conceived and funded,'thé wﬁrk on fhe modeling should pro-
duce a steady stream of interim products which will hélp to strengthen
our current water quality management progréms.
The work on the Great Lakes models should proceed thrdﬁgh the
following stages of devglopment:‘ |
vStage 1: Inventory and analysis; assembling and evaluating
the existing collections of data; determining
their validity, utility, and comparability.
Review and evaluation of current modeling efforts
in the Great Lakes Basin. Initial designs of the
models are constructed to determine the level of
modeling that is feasible.
Stage 2: Programs of reseafch and data-gathering are

started and the new data are added to the models
as they become available.
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Stage 3: The model is completed and testing begins to
identify the different effects that will follow
from alternative types of pollution abatement
measures.

Stage one of this progression toward a model of the Lakes has
been started by the Great Lakes Basin Commission. Their Limnological
Systems Analysis is designed to explore the feasibility of under-
taking such a modeling project within the limits of the existing

data base. Funding problems are preventing the Commission from con-

tinuing its work on this important project. There are few research

studies with as high a potential for strengthening our capabilities

for managing the Lakes. It is recoﬁmended, therefore, that Federal

. funds for reaearch be'allocated to'the Great Lakes Basin Commission

over a period of ‘at least five years to develop methods - for analyzing
. 1/

the impact on therLakesvof alternatlve pollution abatement measures.

New Institutional Arrangemente Needed

‘It is not enough to have'information about’what could be done:
or what ought.to be done. Before that information can.affect'per—
formance, thete must be a means for putting the information to use.
This 1mp11es a management organization or organlzatlons which have

the capability to utilize such information to make decisions which .

will result in an improved environment for the Great Lakes. None of

1/ "The Planning Directors Report" of the Great Lakes Basin Com-
mission for Feb. 1, 1972, notes on p. 24: '"Preliminary review
of the President's budget for fiscal year 1973 indicates that
the proposed Level B Great Lakes Environmental Planning Study,
of which the Phase II portion of the Limnological Systems '
Analysis work comprised a major and integral part, was not
included in the President's budget for 1973."
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the three existing regional organizationé is fully capable of the
task with their present array of powers and resources. The propqsed
Federal-interstate authority being proposed by the Great Lakes Com-
mission seems inappropriate to the unique environmental circumstances
of the Great Lakes. Proposed legislatioﬁ that would create a regipnal
water and land planning commission in place of the river basin com-
mission will not produce a solution to the management organizatipn
problems of the Great Lakes Basin, A recent study of the question of
institutional-érrangements for guiding'the'development of the Great
Lakes concluded that noné of the alternative organization§1 arrange-
ments already in operation would suit the peculiér.characﬁeristics
of the_Great Lakes scene. Without going into the details of the
tentative institutional.arrangemeﬁts.that'ﬁefe suggested; it should
.be noted that they were innovative approaches whiﬁh followed no pre-
vious pattern of water management organizations.

It has been argued that we would not neea new institutional‘
arrangements for‘£he Great Lakes if we had a complete understanding
of the way the Lékés function and of howlthey are affected by

different types of waste discharges. The implication is that most

1/ Craine, Lyle E., "Final Report on Institutional Arrangements For
the Great Lakes," a preliminary draft for the Great Lakes Basin
Commission, Ann Arbor, Michigan, 1972. In addition to Craine's
work for the Great Lakes Commission, other studies on institu-
tional arrangements for the Great Lakes are in process or
recently concluded by the Great Lakes Commission, Office of
Water Resources Research (Leonard B. Dworsky), Battelle Memorial
Institute, et al. )
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users of the Lakes are adequately motivated to conserve and protect
the water resources; that they damage the water environment now out
of ignorance about the nature and extent of the harm caused by their
waste disposal practices; or because they do not respect present
controls as being scientifically valid requirements. If the full
effects of pollutants on the Lakes were known, it.is alleged, the
existing agencies would be able to take care of tﬁe fewfdishonest or
careless.polluters while ﬁost water users would voluntarily meet the
prescribed standards. |

It is true that uﬂcertain;ylabout the effects of.polluténts and
their sources makes the Fask_of'managing the Lakes much more diffi-
cult. It does not follow, however,-tﬁat reduction of ignorance in
this area would obviate the need for hew_inétitutioﬂal arrangemengs.
Judgments of a pdlicy néture_must bévmade regarding thé ievel of
Watef'quality to be mainfained not éniy in tﬁe systemlbut also in
particular parts of the Lakes, in individual Lakes, and in-the
tributarieé{ The duality requirements may vary, also, by season
aﬁd by time of day as our knowledgevof the Lakes processes becomes
morev&etailed and as oﬁr moﬁitoring technology improves. The'quaiity
questions are related directly to the decisions about levels and
flowé and, together, they will‘reflect judgmenté about use préfef—
ences; i.e.,'swimming versus navigation, or water supply Versus

waste dilutiom:
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As our knowledge of the Lakes and their functioning grows, we
are likely té increase the range of discretion available to pollu-
tion control administrators. We may, for instance, learn enough to
be able to predict the specific effects of particular pollutants on
the variables affecting the critical functions of a number of Lake-
dwelling life forms. Alternative pollution abatement measures,
having an attendant array of environmental and economic costs and
benefits, wiil present proBlems of choice whose effeéts are often
multi-jurisdictional in scope. The nee& for an institutional body
or bodies to deal with these coﬁpléx choice problems increases as the
number of alternative courses oanction becomes lérger and the extent
of their effects becomes more closely discernible. Should our
knowiedge of the Lakes and the pollution érocesses-show thét varia-
tions in quality levels are permissible accorﬁing fo.considérations
of location, use,‘physicgl site conditiéns, and season of the year,
the job of managing the water resburées in an area as iarge as the

Great Lakes basin could become a very large undertaking.

Role of Canéda

MofeAthan ﬁ&o-fifths of the Great Lakes Basin lieé in Canada.
It is not practical, therefore, to make plans for managing the water
of the Great Lakes without considering how Canadiag authorities Qill
be brought into the planning. It isinot‘pfacticai, eifher, fof the
United States to attempt to spell out for Canada the role that

country should play in these planning operations.' The Dominion of
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Canada and the Province of Ontario have their own separate views
about the propef use and development of the Great Lakes and about the
conduct of CanédianrAmeriqan relationships.‘ Any proposal for a
Great Lakes governing arrangement involving Canadian authorities must
take note of two important factors: the high degree df autonomy
enjoyed by the provinces in the Canadian federation,'éﬁd the sensi-
tivity of Caﬁadians to American influence in their internal affairs.
Under theAci;cumsfances, it is uﬁlikely that a more intimate
ar?angement than the existiﬁg’Internationél Joint Commission can be
achieved in the short run. The LJC has been a fairly successful

body in the exercise of its miséions. 'Allarge part of its acceptance

] bothvnétions; thé states, and thé_provinceslis Que, no doubt, to
the sensitivé‘manner in thcﬁ it has conducted its business. Pro-
vided with only a skeleton staff énﬁ a minimum budget, it has had ta_
rely almost eﬁtiﬁely upon the Sérvice'contributions of state, pro-
vinCial,'Federéi, and'ﬁominion agenqies in making itsbinéestigations
and diséharging its operating rééponsibilities. Because the IJC has
been given only a limited.aﬁthorityy it has had to‘pur5ue its ob-
jecfives not'by edict but by.batient ﬁégotiatioh, peréuasion, and

the building bf a éonsensus.

This type bf moderate and unobtrusive performanée has enabled

cooperating government agencies to work harmoniously with the Com-

mission, regarding it as an ally rather than as a competitor. The

weakness of the IJC, however, has prevented it from taking the
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forthright measures required to halt the spread of'poilutian in the
Lakes; although the prevention of transboundary pollutien is cited
as one of the objectives in the Treaty. When bacterial pollution of
the Lakes menaﬁed the drinking supplies of the lakeshore communities
in 1920, steps were initiated then which would have authorized the
IJC to prevent or remedy the pollution of boundary waters. The
introduction of chlorine as a purifying agent for water supplies
occurred at thét time, however, and there was no furtﬁef incentive
for extending the authority of.the Commission. In 19?0,'When
critical water quality problems prompted Ontario to céii an environ-
mental conferepce on the Great Lakes, the 1IJC was nominéted as tﬁe
most appropriate organization for.coordinétingIPOIlution abatement
programs on the Lakes. It should be noted, howevér, ;hat'fhefe was
no intent expressed at that time to expand the authority of the
Commissionror to give it enforcement powers. Despite the very
limited nature of the Great Lakes Wafer>Quality'Agreément that was
concluded between}Canada and thé’United States in 1972, it took six
years of study and two years of négotiation to achieve it.

Based on that experience, it is unlikely that Cénada and tﬁé
United States are ready at the present time to considér a -new bi-
national agency with more extensive managemenf authority to'guide
thé use aha development of the Great Lakes. The present 1JC, with
its highly restrictéd powers, seems to>represent the 1imit to which

the two nations are ready to go now in taking joint actions on the




- 53 -

water problems of:the Great Lakes. Should there be a dramatic
worsening of thé water conditions in the Lakes, the climate could
improve for moving to a stronger international body. Until such aﬁ
incentive arises, however, there seems to be no desifevto change the
status quo in our international arrangements on the Gfeat Lakes.

The United States would be well advised, therefdre, to make its
own institutional‘arrangements for governing the development of its
portion of the-ﬁakes. Canadian representatives can be invited»to
participate aé dbservers in the meetings of the Ameriéan organiza-
tions., If the American arrangement proves to be an effeétive way to
deal with tﬁe:problems of the Lakes, the Canadians ﬁay be enCOuraged
to create'paralle;‘Qrganigations for their portion dfvfhe Gréét
Lakes., When that'happeﬁs,'joiht meetings cbﬁld be held between the
Ameriéan aﬁd Canadién Lake management'bodies on some regular basié
to exchange views, coordinate operations; and conduct joint opera-
tions. 'Tﬁié_tyfe of an évolﬁtioﬁary approach to cooperation. intro-
ducés no pressurés, obligations, or risks'in.the relations between
the two na£iohs;. For that reason, it seems to be a more viable way
tofiﬁﬁrove ihtefﬁatioual cooperation on the Great Lakes tﬁan attempt-
ing.a direct appeal for the establishmént of a néw bi-nationél

management ‘arrangement.

Special Arréngements'are Necessary
Whatever type or types of institutional arrangements are fash-

ioned for the Great Lakes, they are not likely to be replicas of
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anything already used in other parts of the Country.. The Lakes are
so large and so diverse that it seems quite unlikely that any single
agency would be able to deal adequately with all the problems that
will need attention. Instead, we can expect an organization featur-
ing a constellation of agencies of varying sizes, juiisdictions,
functions, and powers. While we have such an array of;disparate
entities now, hopefully the new arrangement, unlike the present one,
would have the separate parts linked togetﬁer to form a-system of
intggrated management.

Any design of institutional érrangements for the Great Lakes
must recognize the territorial limitation on.the states' interest.
The individuél Lake states, as a whole, seem.to be generélly reluctant
to aevote their limited financial.and technical fesources to the.
solution of thoSe Lake problems that are removed from their own
state borders. Ideally, then, an institutional arrangement for
the Gfeat Lakes should be one which pérmits each of the states té
plaée its major emphasis on dealinngith the problems of the
individual Lakes on which it fronts. At the same time? the
system of Lakes must be treated as a unit, with proper consideration
given to the interlake effects of the states' design and operation
of separate development projects and programs. While the states
accept tﬁe need for integration and do apprecilate its importance,
they do not demoristrate that they will readily accept the major re~-

sponsibility for attending to it. They would be willing, undoubtedly,
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to bear an apprdpriate share of the costs of operating a planning
and management organization which focused on the particular Lake
whose shores they occupied. Experience indicates that they would
expect the Federal Government, however, to pay most, if not all, of
the costs of any.organization which was designed to do systemwide
planning and management work on the’Great Lakes.

It is no éasy task to design an institutional arrangement for
the Great Lakes which will be effeétive, responsive, and equitable.
In assigning important management powers to a Great Lakes agency,
the polifical,'economic;,and environmental consequences of miscalcu-

lation could be very great. It is approPriaté,.therefore, that this

institutional deéign task be approached with caution. The problem

of organizing any large multigovernmental management organization is
of such a political nature that it is hard to predict which Qf a
numbér of possible combinations of agencies and poWef relatidnships
will pro&e accépfable. Despite these reser&ations; it would be
helpful to explére tﬁe geﬁe?ai featurés of one approach to thisv
organizationél problem. Thrdugh this process if may be possible to
see at leastvthé broad outlines of the kiﬁd-of institufional arrange-
ment that can be éxpected'toAémefgé in fiﬁe on the Great Lakes.

One of the aims of theAproposéd arrangement is to do what is
necessary but to do no more than'that. The problem on the Great
Lékes is not so much ohe in which nobody is doing the.wqu, bu£

rather of the disorganized way in which it is being done. Thus, the
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need is not to create new agencies to do planning, or research, of
promotion but to create a system in which the work that is being
done can be better integrated. At the same time, responsibility for
results can be fixed, and greater political accountability achieved
for those who are making policy decisions about the use and develop~

ment of the resources of the Great Lakes.

One Possible Arrangement

The institutional arrangements for the Gfeat Lakes should include
both a systemwide organization.and five individual Lake organizations.
Each of the Lakes should have its own separate council (or board).
Systemwide, the Great Lakes council (or board) should serve as the
integrating body for the councils of fhe five .different Lakes. The
two-tiered system of administration should be established under the
terms of a Federal-state compact. By using é compact, the indi&idual
states and the Federal Government can establish the rules 5y which
they will abide in making decisions affecting their common inﬁerests.

Under the terms of such a compact, the states and the Federal.
Government could establish a semi—independenf council for each one
of'the Great Lakes. A Lake Superior Council, for examplé,.would have
a body of governors, or directors, composed of represenfatives of the
States of Minnesota, Wisconsin, and Michigan, an equal number of
representatives of the Fedefal Go§ernment, and representatives of the

residents of the Lake Basin equal in number to the combined state
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and Federal deiegation, a total of 12 members. For Lake Michigan,
the States of Michigan, Wisconsin, Illinois, and Indiana would éerve
along with Basin residents and Federal representativeé, for a total
of 16 members.i Lake Huron would have only one state, Hichigan, on
its council, éléﬁg with Federal and Basin resident representatives,
a council of four, unless special steps were taken to eﬁlafge the
membership. This would also apply to Lake Ontario. Lake Erie's
council would cbnsist of 16 members. In addition to regular members,
as enumerated, the five cbunciis would invite Canada to.provide a
permanent observer to serve in 4n ex-officio capacity; i.e., one for
each of the five‘cougcils. | |

Because these councilé'will be making political judgments; it
is important that they be seléqtéd in a manner to ensure their
political accéuntébility. Repfesentafives of the Basiﬁ residents

should be selected through a political process. In éouncils involv-

ing two or more states, Basin residents representation should not

- be divided equally among the states, because of the wide disparity

among states in the amount of population and'geographic area each
has in the Basin. ‘A formula should be'specified for apportioning -

the resident representation among the member states, with the

counties in the Lake Basin nominating representatives. Each county

board could submit.a name for election, with the required ﬁumber of
representatives béing elected by a vote of the county commissioners

of each of the Basin counties.
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Each of the Lake councils would employ a small étaff-to under-~
take its planning and administrative duties, with most of the coun-
cil's services‘coming through contributions from member governments.
State and Federal line agencies involved in the work programs of the
councils would contribute members to technical advisory committees
to the council. These technical committees would be.permanent parts
of the councils' administrative organization and Woul& be. given
specific functions to perform, outside of the'policymaking role of
the directors.

The couﬁcils would have, aléo, policy advisory committees.
Membership on the policy édvisory cbmmitteesvwould be offered to the
county board chairman or anotﬁer designated éounty commissioner from
each of the counties in the Lake's basin. Staff resources fequired
in the perfdrmance of these advisory functions would be budgeted to
the two types of advisory committeeé.

The five individuai Lake counciis would prepare consolidatéd
work programs and budgets to cover a full range of Lake-related water
development activities: research, plénning, development, and opera-
tion._4The cost of preparing these work plans and budgets would be
apportioﬁed among the participants; with_the FederallGovernment-
paying one-half and the states payiﬁg the other half. It would be
the policy of the councils to take on none of the activities which -
are already being responsibly undertaken by local, state, or Federal
agencies. They wbuld provide the overview fupctionvand the inte-

grating service at the Lake level. 1In addition, the'cduncils>would
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undertake some monitoring duties and would direct attention to those
Lake problems which are neglected for various reasons by an existing
agency of go&ernment. Through their intervention, mére effective
or more economicéi solutions, e.g., regional treatment plants,
would be designed and promoted for environmental and other probiems
affecting'the Lake area. The council would also use its special
abilities to secure financial assistance where the solufions for
Lake-related problems are found to have costs which are beyond the
fiscal capacifies of responsible public or private agencies. The
policy of avoi&ing direct involvement in operating reéponsibilities
would lead théAEOuncils to seek solutions to area problems through
the use of intergovernmental contrécts and the creation of new sub--
Lake agencies designed to provide specific resource management
duties. | | |

Each of‘the‘Lake councils would be iinked together an& their
work harmonized under the overall guidance of a Great Lakes Cbuﬁcil
for En§if6ﬁmen£al Management (GLCEM).. The GLCEM would be é federally~
- funded body‘with a Presideﬁtially—appointed chairman. The eighf
govérnors of the Lake states and ten Basin residents, two from eacﬁl
of the five'Lake_counéiis,vwould serve ‘on the GLCEM. Séven additiohal ‘
Federal members would be’appointed‘to GLCEM to balance the.sfate
representatién; makingﬁa governihg body of 26 members. As in the
cése of the Lake councils, one or more permanent observéfs to serve

in an ex—officio capacity should be invited from the provincial and
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dominion governments of Canada. A policy advisory cémmittee, made
up of the chairmen of each of the five policy advisory committees
serving the Lake‘councils, would be given specific duties to perform
in assisting the directors of the GLCEM. A technical advisory com-
mittee, similarly constituted from the chairmen of the technical
advisory committees of each of the five Lake councils, would provide
technical advisory duties of a substantive nature in the operatiom
of the GLCEM.

The two principal functions of the GLCEM would be: to assure an
integrated and comprehensive program of resource use and development;
and to resolve policy conflicts regarding resource use among and
between public and privatevusers. The GLCEM might operate through
five divisions or standing committees: research, pianﬁiﬁg, funding,
implementation, and ope:ation. Eéch of these units would prepare
its own functional program and budget, incorporafing program elements
from each of the separate budgets prepared by the five Lake councils.
The research program aﬁd budget, for example, would seek to con-
solidate in one document all_the Lake-related researéh activities
being programmed by puBlic aéencies in tﬁe Basin, and tﬁose activi-
ties which the GLCEM itself wished to pursue through_contracté,
technical or financial assistance, or the use of its own staff re-
sources. The preparation of the work program and budget along
functional lines‘requires that an inventory and screening be made ‘of

the on-going programs of other agencies in the Basin to determine
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what part of the designated work is being done, where help would be
useful to improve performance, and where gaps exist which no existing
agency is planming to £ill.

The functional budgets of the GLCEM and the five consolidated

work programs and budgets prepared by the Lake councils would be

consolidated into one overall work program and budget for the Great

Lakes. The Fedefal portion of the Great Lakes budget would be
segregated, and that porfion to be allocated to the GLCEM would be
detailed separately for presentation to the Water Resources Council
and the Office of Management and Budget. After their review #nd
comments, .it would be transmitted to Céngreés for funding. Each of
the member étates would separate from the GLCEM budget that portion
which covérs the'work‘to be perfofméd by.ité own state égencies for
presentation'to‘their respective state legislatures for funding.

The GLCEK would Be charged with identifying development, re-
search, and management needs of the Great Lakes Which transcend the
objectives of the individuélbstates, the separate programs of the
Federal.and state iine égeﬁcies,‘énd the special-needs ofieach of the
five state>¢ouncils. To'do this, it will need to produce and maintain
an up—to—date-framewé;k plan WBiCh‘forms a basis for determining how
well projéct proposals and develoﬁment trends conform to tﬁe long~run
needs.and capacities. of the'Gréat Lakes s&stem. The planning being
done by the Great Lakes Bésiﬁ Commission could be utilized by the
GLCEM.- There would be no need to duplicate this work or to supplant

~

this planning agency with one created by the GLCEM.
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Another important task for the GLCEM in assuring a comprehensive
and integrated program of resource use and development is to supply
funding to enable local public agencies to obtain help when needed
to meet their.respective environmental management responsibilities.
The fund could derive its capital from fees, assessments, and state
and Federal block grants. It would give the GLCEM 1e§erage in deal-
ing with those problems where the responsible local entity may be
economically unable to do the work that is needed. It would also
give the GLCEM>the economic muscle to impose its own solution where,
in rare instances, the most effec;ive response to an environmental
issue is being blocked by interlocal quarrels and protracted dis-
putes whiéh are peripheral to the environmental problem. With funds
of its own, GLCEM would be able to underﬁrite the riéks that may be
entailed in testing out promising but non-traditional approaches to
the alleviation of enviromnmental problems and would have a final
degree of authority which would enable it fo accept respo@sibility
for achieving results. If GLCEM had to rely wholiy on the good will,
initiative, and readiﬁess of other agéncies to accomplish éll the
work that is necessary to presefve and improve the Great Lékes
environment, it would not be able to-accept such a responsibility.
it is.vitally important that it be given these tools if it is to be
accountable for the sucéesses and failures of the cpliective public
efforts béing made to preserve thé quality of the Great Lakes. One

‘of the fundamental arguments for establishing a Lakeswide council
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after all, is to place responsibility for results unequivocally in
one agency.

An orgaﬁizational component should be established in GLCEM to
resolve policy conflicts between and among other elements‘in the
Lakes institﬁtional complex. This component of GLCEM éould hear and
decide appeals'that might be made from the actions of Great Lakes
organizations; The actions spbject to this type of appeal procedure
should be specified in advance. Where policy conflicts Between
governments of agencies regarding uses of the Lakes' resources are
brought to.it; fhe GLCEM's hearing component should intefvene to
render its judgment. It should.act.also when it receives assertions
that policiés'followéd by an égencyvdr goverﬁment are undesirable or
improper and need to be corrected. In addition to its iﬁtervenﬁion
to resolve pdlicy-disputes, this cpm@onent of GLCEM should also také
the initiative fo bropose policy and standards which it believes
wéuld be helpful'to»GLCEM in its deliberations. The intent he;e,
however, is tobkeep the‘GLCEM clear ofithose kinds of diéputes which
the ‘existing judicial systémvis stfucturedbto.resolvg. Thevrole,
 again, is'fé bévone'of suppléménting,-not.supplanting,.othef égéncies.

. In summary, the:institufional arrangemént outlined here answefs
many'of the needs of the Great'takés éituation.' Giveﬁ an indepéndent
fﬁnding ability, GLCEM can meet tﬁevtest~bf being responsible because
it canAacﬁ-itselfvor providé'ihe~eéonbmic tools to allow or encourage

others to act. " Its hearing component can speak with authority to
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settle conflicts. Given elected local representation‘on the five
Lake councils and on GLCEM, there is a measure of political account-
ability. The addition of the policy and technical advisory com-
mittees achieves representation of local, state, regional, and
national interests on the councils and on GLCEM. With five Lake
councils provided, there is a good prospect that people making
decisions about problems will not get too far removed from those who
are wrestling with the ﬁrobiems. 'Bytmaintaining the éxiéting agencies
and organizations, the afrangement utilizes the strengths and skills
already available that would otherwise have to be dupiicated,‘saving
money and, equélly important, avoiding costly political battles. It
also allows GLCEM to prdceed to test out the necessity of substi-
tuting with its own forces, in whole'of in part, to make up-for any
deficiencies in established agenciés that may detract from the
attainment of its purposes. By making the Federal Government pay
the costs of multi-Lake management work, the states will be more
inclined to participate and carry théir'propef share of the costs on
-their.individual_Lakes; |

The manégement proposa1 0utlined above 1s one that could work.
This is not to say that it is pe:fect nor that it represents the
only approach to the problem. Anyone who delves into the Great
Lakes problem of institutional arrangements is likely fb conclude -

that
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...it is not possible at this time to suggest specific

institutional forms or procedures, but that it is de~

sirable to suggest a framework for institutional design

which may provide a guide to changes when conditions

for actions are favorable.l

The proposals contained in this monograph illustrate the frame-
work for institutional design that is needed in the Great Lakes.
These proposals recognize that there is no single best way to

organize, and that attention to organization and institutional

arrangements is a continuing requirement.

Federal Leadership Recommended

Traditionaliy, the states have taken the leadership in the forma-
tion 6f Federél—étate.compacfs fér water résources dévelopment. There
is a reasonable prospect that ﬁhé Léke‘stateé do not have vet the
unanimity of pufpose aﬁd degree of interest to take coﬁpérable aétion
for the Great Lakes. There is some urgency, however, which makes
timing a consideration. Because of the tremendous siée and inter-
national charécter of the Great Lakes, the Federal Government has-the
primary respoﬁsibility there for taking the initiative in fashioning

a pfoposal for a management solution. By takinglthe lead, the

 Federal Govermment can demonstrate that it no longer considers the

Great Lakes as a local, regional concern to be left'to-the Lake
states to deal with as best they can. In assuming a lead role in

the development of an institutional system for the Lakes, the Federal

_1/ Ibid., p. II-7; italics furnished.
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Government will bé giving evidence that it is prepared to apply the
attention and the funding that may be required to preserve and
protect the Great Lakes for the maximum long-run bemnefit of the
whole Nation.

It is recommended that the President take the initiative in the

creation of a Great Lakes Task Force For Environmental Management to

draft a Federal-interstate compact especially designed to suit the

unique circumstances of that basin. Members of the Task Force should

be residents of the region with outstanding qualifications in law,
government, public administration, and ecology. State governmentS
in the area should be invited to.send'representatives'from the office
of the governor and the legislature to serve on the Task Force and
to participate in the deliberations. The Great Lakés'Basin Commissiohv
could be directed.to provide secretarial services to assist the Task
Force. | |

To work out the details of an organizational scheﬁe that will
fit the particular needs of the Great Lakes and to negotiafe its
acceptance and ratification‘by all the parties whose official
participation wili be necessary 1s an undertaking which will také
many years.of patieﬁt and skilled work to accomplish. While it
would be prematuré to lay suéh a managément proposal on thé'fable
now for the governments of the éfea.to consider, it is-ﬁot too early
to begin the long and laborious work 6fvpreparing the way for it. |

It takes from one to two years, at least, to draft a preliminary
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design of the institutional arrangement desired and a ﬁinimum of

three to five years to secure its adoption by all the signatories.
From that perspective, then, we can look forward to a delay of at
least four to seven years before a new organizational arrangement

can be made operational and be ready to tackle the manégement prob-

i/

lems that have‘beén accumulating. Thus, while it may not be
urgent to ha&e such an institutional arrangement available today, if
we wait until‘fhe demand for its services is inescapable, we may‘not
have the time for the careful deliberation that ought to attend its

design. Instead, we will more likely be rushed by the pressures of

the problems then demanding remedy to put something together in

haste which may‘soon.provevunequal to thé_ldng-run needs of the area.
Finally, it should be noted that the én?ironmental problems of
the Great Lakes are at least partially, if not largely, the pfoduct
of unregulatéd and undirected urban growth. Any studiéus attention
to the.ehvironmental problems of the Lakes must cbnfront the
question of how thé Natidn?s énd_thetBasin's populatioﬁ should be
distributed over the land and in what densities. An urban growth
policy must be part of any solution to the environmental dilemma

of the Great Lakes. It does not seem feasible, however, for the

1/ "A staff member of the Second Hoover Commission reported that

for 19 successful compacts which deal with various aspects of
river management and control, the average time for negotiating,
ratifying, and securing consent was eight years and nine
months.”" Martin, Roscoe, et al. River Basin Administration
and the Delaware, Syracuse Univ. Press, 1960, p. 132.
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Basin to attempt to solve that problem by itself without a national
framework to which it can relate its local efforts. What we see,
then, is that the environmental problems of the Great Lakes are a
reflection, on a regional scale, of very deep—seated‘hatibnal
problems. Unti; the Nation is prepared to deal forthriéhtly with
these problems, there is not too much hope that the Great Lakes or
any other region can work out its local share of those national
problems independently. It is, however, feasible for.the Great
Lakes to become the target, or pilot, area where the Nation makes
its first deliberate moves to test out methods for resolving these

issues.
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